APR 1 8 2GC5 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

1/32 



FIG. 1 

PRIOR ART 



+ A 
-A 



'CM 



V ref =0 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

2/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

3/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

4/32 



LO 



oo 



<h 



LO 



A 



OO 



I 

E 



T 



LO CO 



ifr-i" 



T T 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436, % 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

5/32 



A 



LO 

E 



CO 

E 




la- 1 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

6/32 



I 1 LO 



ifr— if 



X 



4 



- CO 



X 



T 



I 



"L, 



T 

x 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

7/32 

FIG. 8 



lout - 




ck — 1 1 m5 



rout 



m6 1 1 — ck 
rbot r- 1 * 



FIG. 9 



INITIALIZE EVALUATE INITIALIZE 



ck 

in 

iD 
rout 

lout 



"v^ \ r 

\ 

/ \ 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

8/32 



lout 



ck 2 

± 



ck 1 — | Qjm5 



m10 |pos 
m3 

Ibot 



in 



FIG. 1 0A 

vdd 




rout 



m6~] (— ck 1 



n(f] 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

9/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

10/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

11/32 

FIG. 1 1 




T 



FIG. 12 




DIGITAL INPUT 



DIGITAL OUTPUT 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 



FIG. 1 3 



outn 




R 2 = K m l) " — ' n 2 



irii 



FIG. 1 4 



Rl = F(i ni ) 

WIDTH = 



n-1 o2. 9 1 




R 2 = F(in 2 ) 



T 



in - 



WIDTH = 
20 2^ 2^ 2 n ~^ 



h 



h^h 



I b n _) 



>1 



FIG. 1 5 

WIDTH = 



»n-1 o2. ol 



H 



H 



L 



r-|r n| — offset 



a 2 

a 1 
a 0 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436, v 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

13/32 



FIG. 1 6 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

14/32 

FIG. 1 7 



TIME 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

15/32 




TIME 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

16/32 

FIG, 1 8 



TIME 



loutl 



ck 1 -) 



a1 



a2 




routl 



n-tree 




n-tree 







:k1 



\ 



b2 



vdd 



cl 



c2 



*2 



:k2 _] 



lout2 



p-tree 






p-tree 


_ll • L_ 




dl 



d2 



|- ck : 



rout2 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

17/32 



FIG. 18 (CONT'D) 




no 



clJ ck 2 ck^ 



:k1 



-4 ck 2 



ck 5 



TIME 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

18/32 



FIG. 1 9 



2 0 2° 2° 




DIGITAL 

INPUT = a b c d 



w x y z 



FIG. 20 



2 0 2° 2° 




ANALOG 

INPUT = a a b b 



c c d d 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 % 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

19/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

20/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 - 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 



21/32 



II 



to 



5 



cvi 



a> 

to 




CD Q- 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

22/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516 759-2722 



23/32 




Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

24/32 



to 




I 




run 



~ ,_ i_n 



r 



Hi 



^. l_t 



CO 
<3> 



CVJ 



Hi' 



1 




CO . z 



Comparator Circuits Having Non-Complementary Input Structures 

Gabara 80 
Serial No.: 09/870,436 
Ryan, Mason & Lewis LLP; J. B. Ryan (516) 759-2722 

25/32 
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/* initialize */ 
n=8 ; 
a[n] = 1; 

for (k=1; k<n; k++) 
a[k]=0; 

for (i=0; i<n; ++i) /* i=clock tick*/ 
if (out = 0) 

a[n-i-1] = 1; 
else | 
a[n-il = 0; 
if (i < n - 1) 
a[n-i-1] = 1; 

/* addition result is in array a[n] */ 
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